Assessment of Endocrine and Gonadal Condition of Male Largemouth Bass from Lake Mead, Nevada
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Abstract
Las Vegas Bay (LVB) of Lake Mead receives combined flows of
tertiary treated wastewater effluent, urban runoff, and
groundwater from the Las Vegas metropolitan area. This study
examined the potential for endocrine disrupting effects of these
anthropogenic inputs on male largemouth bass (Micropterus
salmoides). Adult male bass were collected at two sites within
Lake Mead: Overton Arm (OA, reference site), and Las Vegas
Bay (LVB). Post-spawn fish were collected in July 2007 (n = 6-10
per site) and pre-spawn fish in March 2008 (n = 13 per site).
Post-spawn fish were characterized by regressed testes whereas
pre-spawn bass had full-grown gonads. Mean fish lengths and
weights did not vary between sites or sampling times. Pre-spawn
LVB males had lower plasma 11-ketotestosterone (KT), higher
estradiol-17β (E2), higher E2/KT ratio, higher hepatosomatic
index (ratio of liver to body weight), higher hematocrit values, and
higher condition factor compared to OA males. However, no
significant differences were evident in the gonadosomatic index
(ratio of testes to body weight) of either pre- or post-spawn males
from the two sites. In post-spawn males, no significant siteassociated differences were detected for any of the parameters
measured. Overall, these results suggest the existence of sitespecific environmental influences on several indices of endocrine
condition and health of pre-spawn male largemouth bass in Lake
Mead, and are generally consistent with outcomes from previous
studies that suggested the occurrence of altered endocrine and
reproductive condition in male common carp from LVB.
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Study Objectives
 Assess health of male largemouth bass via measured
endpoints and compare health between LVB and
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reference site, OA (Figure 1)
 Examine relationship between water quality and fish health in the two sites
 Provide recommendations to natural resource managers on protection of wildlife
habitat, particularly critical habitat for the endangered razorback sucker

Introduction
Previous studies have indicated that anthropogenic activities and
land uses within the Colorado River watershed are affecting water
quality and in some cases, also having a deleterious affect on the
environment. Many variables can adversely affect ecosystems,
including poor water quality, the introduction of exotic species or
pollutants, and the loss or modification of habitat.
The National Park Service manages Lake Mead National
Recreation Area (LMNRA), which receives about 9 million visitors
yearly. The U.S. Fish and Wildlife Service administers the
Endangered Species Act, which affords protection to the
endangered razorback sucker (Xyrauchen texanus), a species for
which Lake Mead provides critical habitat. One of three known
spawning locations for razorbacks is near the inner Las Vegas
Bay. Earlier studies indicated the presence of relatively high
concentrations of synthetic organic compounds in water, bottom
sediments, and fish of Las Vegas Bay; and also provided
evidence of endocrine disruption in common carp (Cyprinus
carpio), especially males. However, little is known about the
condition of other fishes in the lake. Recreational fisheries in
LMNRA include striped bass (Morone saxatilis), and largemouth
bass (Micropterus salmoides).
This study assessed the endocrine and reproductive condition of
male largemouth bass in Las Vegas Bay (LVB) relative to a region
of Lake Mead which previous studies have characterized as
having lower concentrations of anthropogenic chemicals,
Overton Arm (OA).
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Figure 2. Meristic and endocrine measurements in male largemouth bass from
Overton Arm and Las Vegas Bay during periods of gonadal regression (post-spawn,
July 2007) and full growth (pre-spawn, March 2008). Asterisks indicate significant
difference between sites (2-way ANOVA and Student’s t-tests or corresponding nonparametric analyses; P < 0.05).

Preliminary Results (see Figure 2)
 With the exception of gonadosomatic index, all other endpoints examined in this study
differed between OA and LVB males at a time near their spawning period (March 2008),
whereas little or no differences between sites were observed during the period of gonadal
regression (July 2007)
 Mean fish lengths and weights did not vary between sites or sampling times; mean length
and weight for males from OA were 353 mm and 591 g; and for LVB, 367 mm and 693 g
 Pre-spawn LVB males had lower plasma 11-ketotestosterone, higher estradiol-17β, higher
E2/KT ratio, higher hepatosomatic index, and higher condition factor. LVB males also had
higher hematocrit values (mean, 36), than those from OA (31)
 Results suggest the existence of site-specific environmental influences on several indices of
endocrine condition and health of male largemouth bass from the Lake Mead National
Recreation Area.
 The biological significance of these observations is currently being assessed. However, the
relatively high hepatosomatic index values coupled with the relatively low 11ketotestosterone levels and low E2/KT ratios in LVB males could be associated with lower
health and reproductive condition relative to OA males.
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Note: Results for vitellogenin in blood plasma and organic chemistry in whole body
are pending.
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